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Comparison of a torsional handpiece through 
microincision versus standard clear corneal 

cataract wounds 


John P. Berdahl, MD, Bokkwan Jun, MD, John J. DeStafeno, MD, Terry Kim, MD 


PURPOSE: To directly compare intraoperative and clinical parameters using a torsional handpiece 
through microincision and standard clear corneal cataract wounds with appropriately configured 
tips and sleeves. 

SETTING: Duke University Eye Center, Durham, North Carolina, USA. 

METHODS: Cataracts in both eyes of 32 patients needing bilateral surgery were extracted using the 
OZil torsional handpiece. Tips and sleeve selections were optimized for the incision chosen. Right 
eyes had cataract surgery using a standard method consisting of a 2.8 mm incision with a 0.9 mm 
tapered 30-degree bevel Kelman configuration tip with a Microsleeve. Left eyes had cataract surgery 
through a 2.2 mm microincision using a 0.9 mm miniflared 45-degree bevel Kelman configuration 
tip with an Ultrasleeve. Intraoperative measurements included cumulative dissipated energy (CDE) 
and balanced salt solution use. Clinical measurements included preoperative and 1-day postoper¬ 
ative central corneal thickness (CCT), preoperative and 6-month postoperative endothelial cell count 
(ECC), and preoperative and postoperative anterior segment optical coherence tomography 
(AS-OCT). 

RESULTS: Intraoperatively, the microincision (2.2 mm) group had less CDE use than the standard 
incision (2.8 mm) group (P = .001). Clinical measurements showed less ECC loss at 6 months in 
the microincision group (P<.05). No difference in CCT or AS-OCT findings was detected between 
groups. 

CONCLUSIONS: Phacoemulsification using the OZil torsional handpiece through a microincision 
with an Ultrasleeve and a 45-degree miniflared tip showed favorable clinical and intraoperative char¬ 
acteristics such as less total energy use and less endothelial cell loss at 6 months. Further studies 
are warranted to substantiate these preliminary findings. 
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The trend toward smaller incisions in cataract surgery 
continues to be propelled by improving technology 
and surgical techniques. These advances now allow 
typical coaxial cataract surgery to be performed 
through 2.2 mm microincisions. Smaller wounds in¬ 
duce less astigmatism, reduce the need for suturing, 1 
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and demonstrate stable morphology. ' 

Torsional ultrasound, another new technology, pro¬ 
vides increased efficiency, decreased energy use, 
shorter recovery times, and less endothelial cell loss 
in cataract surgery. 4 Torsional ultrasound is just start¬ 
ing to be paired with microincision coaxial surgery, 
but little data to support the combination of these 
technologies exist. We sought to directly compare 
optimized torsional ultrasound systems through stan¬ 
dard 2.8 mm incisions and 2.2 mm microincisions. 
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PATIENTS AND METHODS 

This retrospective review of prospectively collected data was 
approved by the Duke Institutional Review Board. Cataracts 
of similar density in both eyes of 32 patients needing bilateral 
surgery were extracted using the OZil torsional handpiece 
with the Infiniti Vision System (Alcon). One eye had cataract 
surgery using a standard method consisting of a 2.8 mm 
incision with a 0.9 mm tapered 30-degree bevel Kelman con¬ 
figuration tip with a Microsleeve and the Infiniti fluid- 
management system tubing (standard incision group). The 
other eye had cataract surgery through a 2.2 mm microinci¬ 
sion with a 0.9 mm miniflared 45-degree bevel Kelman con¬ 
figuration tip with an Ultrasleeve and the Infiniti Intrepid 
advanced fluid-management system tubing (microincision 
group). Tips and sleeve selections were optimized for the in¬ 
cision chosen. All procedures were performed by the same 
surgeon (T.K.) through a temporal biplanar clear corneal 
incision with a similar prechop and/or vertical chopping 
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technique for each pair of eyes. Each incision was initiated 
with entry into the cornea (blade parallel to corneal surface) 
for 2.0 mm as marked on the keratome. Then the heel of the 
keratome was lifted (blade perpendicular to cornea) and 
advanced into the anterior chamber, creating a biplanar inci¬ 
sion approximately 2.8 mm in length in each group. The In¬ 
trepid ClearCut 2.2 mm dual-bevel metal keratome (Alcon) 
was used for 2.2 mm incisions. The ClearCut HP 2.8 mm 
dual-bevel metal keratome (Alcon) was used for 2.8 mm 
incisions. All wounds had stromal hydration to ensure seal¬ 
ing. The phacoemulsification settings were identical in both 
groups, with 100% torsional ultrasound, 350 mm Hg vac¬ 
uum, 100 cm bottle height, and 35 cc/min aspiration rate. 

Intraoperative measurements included cumulative dissi¬ 
pated energy (CDE) and balanced salt solution (BSS) use. 
Clinical measurements included central corneal thickness 
(CCT) (Pachette 2 DGH 550, DGH Technology, Inc.) 
preoperatively and 1 day postoperatively, endothelial cell 
count (ECC) (Konan Noncon Robo Pachy SP9000, Konan 
Medical Inc.) preoperatively and 6 months postopera¬ 
tively, and anterior segment optical coherence tomography 
(AS-OCT) (Visante 10001676, Carl Zeiss Inc.) preopera¬ 
tively, immediately postoperatively, and 1 day and 1 
month postoperatively. 

RESULTS 

Twenty (62.5%) of the 32 patients were women. The 
mean patient age was 66.6 years ± 11.5 (SD). Six- 
month postoperative ECC data were available for 22 
patients. Table 1 shows the results for the intraopera¬ 
tive parameters (ie, CDE and BSS use) and clinical pa¬ 
rameters (ie, preoperative and 1-day postoperative 
CCT, preoperative and 6-month postoperative ECC) 
in each group. 

Intraoperatively, the microincision group had less 
CDE use (P = .001) than the standard incision group. 
There was no difference in BSS use between groups. 
Clinical measurements showed less ECC loss at 6 
months (P<.05) in the microincision group. There 
were no differences in CCT or AS-OCT findings be¬ 
tween groups. 
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Linear regression analysis that included data from 
both groups in a single model showed a correlation be¬ 
tween CDE and ECC loss (P<.05, r 2 = 0.133), CDE 
and BSS use (P< .01, r 2 = 0.2443), and the 1-day post¬ 
operative change in CCT versus ECC loss (P<. 05, 
r 2 = 0.133). This trend remained present when each 
group was analyzed separately (Figure 1). Anterior 
segment OCT showed no difference in wound mor¬ 
phology between groups at any stage of healing 
(Figure 2). Anterior segment OCT showed a slight 
internal wound gape in both groups in the immediate 
postoperative period and 1 day postoperatively. By 1 
month, the internal wound gape had completely sealed. 
There was no difference in wound leakage between the 
groups, and no eye had an intraoperative complication. 

DISCUSSION 

Combining torsional ultrasound through a microinci¬ 
sion wound appears safe and effective. The CDE and 
endothelial cell loss were lower in the microincision 
group and were the only parameters that showed a sta¬ 
tistically significant difference between the 2 groups. 
Endothelial cell loss in this study was comparable to 
that in other studies of endothelial cell loss after phaco¬ 
emulsification. 5-8 Intuitive, but weakly correlated, 
trends showed increased CDE associated with in¬ 
creased endothelial cell loss and increased BSS use. 
These trends were present in the 2.2 mm group and 
the 2.8 mm group. Anterior segment OCT showed 
good wound apposition in both groups at 1 day postop¬ 
eratively and complete wound apposition by 1 month. 
No patient in either group had an intraoperative com¬ 
plication or difficulty with visual recovery postopera¬ 
tively. To our knowledge, this is the first direct 
comparison of torsional ultrasound through standard 
versus microincision clear corneal wounds. 

The trend toward smaller incisions was initiated by 
2 major advances in cataract surgery: phacoemulsifica¬ 
tion and foldable intraocular lenses (IOLs). Phaco¬ 
emulsification has provided the ability to emulsify 
and aspirate the lens within the confines of the anterior 
segment. Thus, the incision size has been dictated by 
the diameter of the IOL optic; the advent of foldable 
IOLs has minimized that limitation. Smaller incisions 
have many advantages including less induced astig¬ 
matism, faster visual recovery, decreased discomfort, 
and decreased need for suturing. ' - Microincision 
wounds are increasingly used for both coaxial and bi¬ 
manual phacoemulsification. Although this study 
showed that only coaxial torsional ultrasound appears 
effective through a microincision, a bimanual ap¬ 
proach using torsional ultrasound could be envi¬ 
sioned. However, questions about wound integrity 

^ i o 

and structure would have to be addressed. ' 
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Table 1. Clinical and intraoperative characteristics. 




Parameter 

Mean + SD 

2.8 mm Incision 

2.2 mm Incision 

P Value 

Intraoperative 

Cumulative dissipated energy 

6.64 ± 3.82 

5.07 ± 3.14 

.001 

Balanced salt solution used (g) 

38.4 ± 20.3 

41.1 ± 22.5 

.479 

Clinical 

Central corneal thickness (pm) 

Preoperative 

553 ± 38.0 

554 ± 33.9 

.927 

1 d postoperative 

579 ± 50.0 

577 ± 43.5 

.835 

Change 

25.4 ± 33.3 

23.6 ± 23.3 

.802 

Endothelial cell count (pm) 

Preoperative 

2317 ± 411 

2310 ± 414 

.879 

6 mo postoperative 

1979 ± 447 

2087 ± 466 

.032 

Change 

-285 ± 226.9 

-188 ± 188.6 

.044 

AS-OCT 


Conventional ultrasound uses longitudinal excur¬ 
sion of the phacoemulsification needle to emulsify 
the lens. This can produce repulsion of lenticular mate¬ 
rial from the aspiration port and decrease efficiency. 
Torsional ultrasound differs from conventional 


ultrasound because it produces rotational movement 
at the phaco needle. This rotational movement may 
provide more efficient cataract removal because there 
is minimal repulsion of lenticular material and shear- 
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ing forces are used to emulsify the lens. ' 
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Figure 1. Cumulative dissipated 
energy (CDE) versus endothelial 
cell loss, BSS use, and change in 
CCT. Left column : Combined data 
from both groups. Right column : 
Data separated into 2.8 mm incision 
group and 2.2 mm incision group. 
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Figure 2. Anterior segment OCTs of 
both eyes of the same patient before 
and after cataract surgery. Left col¬ 
umn: 2.8 mm incision. Right column: 
2.2 mm incision (preop = preoper¬ 
ative; postop = immediate postop¬ 
erative; POD 1 = postoperative 
day 1; POM 1 = postoperative 
month 1). 


A major strength of this study is its contralateral de¬ 
sign, which allows direct intraindividual comparison 
and eliminates the need for matching. However, a po¬ 
tential criticism of this study design is the use of a dif¬ 
ferent tip for each group (ie, 45-degree tip in the 
2.2 mm group versus a 30-degree tip in the 2.8 mm 
group). The various aspects of the phacoemulsification 
procedure, such as cutting efficiency, anterior chamber 
fluid dynamics, and BSS use, can be influenced by dif¬ 
ferences in tip configuration. The tips for each group 
were specifically chosen to maximize efficiency during 
cataract surgery based on the surgeon's experience 
and on recommendations by the manufacturer for 
optimum performance. Data interpretation should 
be made with these limitations in mind. 

As new technologies are developed and merged 
throughout medicine, evidence should be sought to 
support their use. Combining phacoemulsification us¬ 
ing the OZil torsional handpiece through a microinci- 
sion showed favorable clinical and intraoperative 
characteristics, such as less total energy usage and less 
endothelial cell loss at 6 months. Further studies are 
warranted to substantiate these preliminary findings. 


REFERENCES 

1. Lyle WA, Jin GJC. Prospective evaluation of early visual and re¬ 
fractive effects with small clear corneal incision for cataract sur¬ 
gery. J Cataract Refract Surg 1996; 22:1456-1460 

2. Berdahl JP, DeStefeno JJ, Kim T. Corneal wound architecture 
and integrity after phacoemulsification; evaluation of coaxial, mi¬ 
croincision coaxial, and microincision bimanual techniques. 
J Cataract Refract Surg 2007; 33:510-515 

3. Praveen MR, Vasavada AR, Gajjar D, Pandita D, Vasavada VA, 
Vasavada VA, Raj SM. Comparative quantification of ingress of 
trypan blue into the anterior chamber after microcoaxial, stan¬ 
dard coaxial, and bimanual phacoemulsification; randomized 
clinical trial. J Cataract Refract Surg 2008; 34:1007-1012 

4. Liu Y, Zeng M, Liu X, Luo L, Yuan Z, Xia Y, Zeng Y. Torsional 
mode versus conventional ultrasound mode phacoemulsifica¬ 
tion; randomized comparative clinical study. J Cataract Refract 
Surg 2007; 33:287-292 

5. Bourne RRA, Minassian DC, Dart JKG, Rosen P, Kaushal S, 
Wingate N. Effect of cataract surgery on the corneal endothe¬ 
lium; modern phacoemulsification compared with extracapsular 
cataract surgery. Ophthalmology 2004; 111:679-685 

6. Bourne WM, Nelson LR, Hodge DO. Continued endothelial cell 
loss ten years after lens implantation. Ophthalmology 1994; 
101:1014-1022; discussion by A Sugar, 1022-1023 

7. Dick HB, Kohnen T, Jacobi FK, Jacobi KW. Long-term endothe¬ 
lial cell loss following phacoemulsification through a temporal 
clear corneal incision. J Cataract Refract Surg 1996; 22:63-71 


J CATARACT REFRACT SURG - VOL 34, DECEMBER 2008 










TORSIONAL HANDPIECE USE THROUGH STANDARD AND MICROINCISIONS 


2095 


8. Walkow T, Anders N, Klebe S. Endothelial cell loss after phacoe¬ 
mulsification: relation to preoperative and intraoperative param¬ 
eters. J Cataract Refract Surg 2000; 26:727-732 

9. Alio J, Rodrfguez-Prats JL, Galal A, Ramzy M. Outcomes of mi¬ 
croincision cataract surgery versus coaxial phacoemulsification. 
Ophthalmology 2005; 112:1997-2003 

10. Baykara M, Ercan i, Ozcetin H. Microincisional cataract surgery 
(MICS) with pulse and burst modes. Eur J Ophthalmol 2006; 
16:804-808 

11. Crema AS, Walsh A, Yamane Y, Nose W. Comparative study of 
coaxial phacoemulsification and microincision cataract surgery; 
one-year follow-up. J Cataract Refract Surg 2007; 33:1014- 
1018 

12. Kurz S, Krummenauer F, Gabriel P, Pfeiffer N, Dick HB. Biaxial 
microincision versus coaxial small-incision clear cornea cataract 
surgery. Ophthalmology 2006; 113:1818-1826 

13. Cavallini GM, Campi L, Masini C, Pelloni S, Pupino A. Bimanual 
microphacoemulsification versus coaxial miniphacoemulsifica¬ 
tion: prospective study. J Cataract Refract Surg 2007; 33:387- 
392 


14. Paul T, Braga-Mele R. Bimanual microincisional phacoemulsifi¬ 
cation: the future of cataract surgery? Curr Opin Ophthalmol 
2005; 16:2-7 

15. Vargas LG, Holzer MP, Solomon KD, Sandoval HP, Auffarth GU, 
Apple DJ. Endothelial cell integrity after phacoemulsification with 
2 different handpieces. J Cataract Refract Surg 2004; 30: 
478-482 

16. BoukhnyM. Phacoemulsification tips and sleeves. In: BurattoL, 
Werner L, Zanini M, Apple D, eds, Phacoemulsification; Princi¬ 
ples and Techniques, 2nd ed. Thorofare, NJ, Slack, 2003; 
247-254 


First author: 

John P. Berdahl, MD 

Duke University Eye Center, Durham, 
North Carolina, USA 



J CATARACT REFRACT SURG - VOL 34, DECEMBER 2008 




